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Specially written for beginning students 


the 


clearest possible exposition of basic principles 


and elementary operation 


HOW DO YOU USE A SLIDE RULE? 
For Non-Mathematicians and Casual 


Calculators, 


Are you one of those people who would like to use a 
slide rule for elementary operations, yet have never 
had the time or inclination to work through a de- 
tailed textbook? Have you possibly — a_ slide 
rule (or looked at one in a shop) and been bewil- 
dered by the cryptic instruction sheet I net all too 
often accompanies it? Do you have a child who is 
beginning mathematics, who would be benefited by 
being able to use a slide rule for checking or for fast 
results? Or do you teach mathematics in junior high 
school or high school? 

This book has been specially written for you, if you 
fit into any of these groups. And it will help you, 
Mr. Merrill, who has been an engineer, with General 
Electric for many years, has written a very unusual 
book that is designed to help the person who has had 
trouble in using the slide rule or is just beginning. 
Ignoring the special scales and advanced uses of the 


New Dover values! 


DG929. THE LIFE STORY OF THE FISH, Dr. 
Brian Curtis. Just about ore ene you need to ‘know 
about this important form life: evolutionary posi- 
tion, physiology, senses, protective coloration, equi- 
librium, emg 5 rearing young, migration, habits, spe- 
cial abiliti etc. ‘‘No account more precise and satis- 
fying N. *Y. Herald Trib. “‘Lively, vivid, Lge 
2 Times. 45 illus. 296pp. Paperbd. $1. 
FAMOUS BRIDGES OF THE wens, 


DG197. LOUIS PASTEUR, &. J. am. Far and 
away the best short-length biography of great French 
scientist. Covers life, ee ideas, experiments, 
modern implications, ete. in crystal- clear style. ‘‘A 
special appeal and unique vabae. lor the Po ade, 
just the kind book nts. 

““Everyone should read it; too much cannot be ‘said 
for this volume,”’ 8. F. Bulletin. ‘Favorite 5 every 
school library,’’ Educational Review. a — « 137% 


DGa940. gy Ay OF pvomaween, 7 ‘Hunter 
Rouse, Dr. ince, Non-mathematical history of 
very BK, : ectenee, illustrated with hundreds_ of 
portraits, drawings, pictures. Explains, non-technically, 
contributions of Hero, Archimedes, Leonardo, Stevin, 
Galileo, Torricelli, on up to moderns like Percy 
Bridgman, Dryden, Bakmeteff, etc. Small stock on 
so send in order immediately. 282pp. 

Clothba. $5.00 


DG919. MATHEMATICAL ENGINEERING 
ANALYSIS, Rufus Oldenbu = ma only in 
classroom; most. common engineering problem is ex- 


pessing hysical conditions in workable mathematics. 
covers scores of such situations with for- 
ji A ay “Invaluable,”’ Rev. of Scien. Instruments. 


430pp. 

Paperbd. $2.00 
DG942. KINETIC THEORY OF GASES, L. B. 
Loeb. Text and reference, thorough oorweee i of classi- 
cal and quantum. 707pp. Pa $2.95 
DG908. ELECTRICAL THEORY ON THE ; enone 
SYSTEM, P. Cornelius. Sound, physically meaningful 
intro to concepts of electricity, magnetism, in mks sys- 
tem. Point_of view is physical rather than mathe- 
matical. “Elegant, all | scientific libraries, serious 
scholars, should have it,” Technology. ass 

Clothbd. $6.00 


DG912-3. q sees ~~ CARDIOLOGY, F. A. 
Willius, T. Key: “Fiat -making fw ea 27 com- 
plete; Harvey, Hiales, faller, Auenbrugger, Adams, 
tis, Osler, etc. weet ee = illus. Total 
878pp. 


169 problems, answers. 220 illus. 


of 
. set, paperbd. $4.00 
DG772. THE PURPLE COW AND OTHER NON- 
SENSE, Gelett Burgess. histicated wit & fantasy, 
with 123 illus. by author. 27pp. Paperbd. a. 
DG692. THE MARVELOUS LAND OF 
Frank Baum. Best sequel to Wizard. All 141 RS 
illustr. 27 5pp. Paperbd. $1.45 
DG691. THE WIZARD OF OZ, L. Frank Baum. 


Only aan with all original colored illustrations ; 
ae ion of classic. 275pp. Paperbd. $1.45 
G11 - “mY BEST 


purine IN LOGIC AND 
REASON ING, Hubert Phillips. Foremost British 
puzzler with 100 vg By involving reason, abil- 
ity to think straight. utions, 117pp. 

PP paperbd. $1.00 
DG91. MY BEST PUZZLES IN MATHEMATICS 
Hubert Phillips. The cream of Caliban’s thousands of 
mathematical puzzles; guaranteed £ delight both be- 
ginners and experts. 100 puzzles. Bp. 

‘aperbd. $1.00 


DG736. CALIBAN’S PROBLEM BOOK, Hubert 
Phillips, &. Shovelton, G. 8. Marshall. Famous 
classic of puzzledom; both easy and difficult pieces. 
190pp. Paper 1.25 
DG12. CHARLES BABBAGE ene. HIS CALCU- 
LATING ENGINES P. Morrison. Eccen- 
tric stormy petrel of 19th Ae a first modern 
calculating machines; exc from autobiography, 
articles on —- and operation of machines. 8 


illus, 428p Paperbd. $2.00 
Da78é. ORIENTATION OF ANIMALS, G. 
Fraenkel, D. Gunn, Enlarged, revised coverage of 
orientation reactions, summarizing all previous knowl- 
edge. “‘Very valuable,’’ Quart. Rev. of — 135 ie. 
388pp. Paperbd. $2.00 


by Arthur A. Merrill 60° 


slide rule, Mr. Merrill has concentrated his book upon 
the two basic operations that everyone can use: multi- 
lication and division. Using only the C and D scales, 
ne devotes ten lessons (which should take only 15 
re each, at most) to the actual operation of the 
rule. 

Clear step-by-step instructions are given, with illus- 
trations paralleling each new idea or operation. Abso- 
lutely everything is explained for you—no steps are 
omitted, no assumptions are made about the reader’s 
knowledge. The first lessons tell about kinds of slide 
rules and the number system which the rule oe. The 
next lessons are then devoted to the first digit, the sec- 
ond digit, the third and fourth digits. The reader is 
then taught how to multiply and "fhivide. Appendixes 
cover the CF and DF scales and the powers ten. 
Clarity has been Mr. Merrill’s foremost purpose, and 
the result is that if the reader knows grade school 


DG277-8. MANUAL OF THE TREES OF NORTH 
AMERICA, C. 8S. Sargent. Still basic work on trees 
north of Mexico; identify over 750 species. Full de- 
scriptions, measurements, leaves, flowers, etc. Keys for 
identification. 783 illus. of leaves, flowers, fruit. You 

need not be a professional to find this the most help- 


ful book. Total of 982pp. 
Two vol. set, paperbd, $4.00 


DGS6. MATHEMATICAL PHYSICS, Prof. D. 
Menzel, Harvard. Full non-rigorous development, with 
all mathematical steps of classical mechanics, electro- 
magnetic theory, relativity. For undergrad and post- 
grad courses; survey for more advanced. 422 PP. 

Paperbd. $2.00 


DG713. pargaret.gine FOR BEGINNERS, W. 
Murray, F. Rigney. Create scores of beautiful, A 
usual objects; easiest to “follow book on Ja 

origami. 95pp. Paperbd. ‘. 00 


7800 sh a AND HUMOR. or ek. WILDE. 
sharpest epigrams and’s wittiest man. 
260pp. . 1: Paperbd. $1.00 


DG338-40. mamotne oF yt ae gncanova. 
Machen translation, Blossom Sti ost com- 
plete edition in print in sh vot ‘self- revelations of 
T sth cent adventurer, lover, scoundrel, literary 
man. Prais by Goethe, Stendhal, ete. as master- 
piece. Total of 2263pp. 3 vol. boxed set. 

Set, paperbd. $6.00 


DG26. poyrey qonoeos OF CHESS, A. Kotov, M. 
Yudovich. Bas on Russian chess; 128 anno- 
tated games by. Botrinaik, Keres, Tal, ete.; biogra- 


phies, photos of 
of game, etc. 390p 
DG9820. HOW nor TO PLAY CHESS, A. Zn a 
Borovsky. Written for ene who finds himself 
changing his plans with each move. Many tips, scores 
of typical mistakes analyzed. 119pp. Paperba. $1.00 
DG620. BOTVINNIK: 100 SELECTED GAMES. 
Annotated by Botvinnik himself; champion who has 
my game for 20 years. 272pp. Paperbd. $1.50 
G946. MY PIOUS FRIENDS AND DRUNKEN 
& MORE Pious i ate not col- 
by Frank Shay, illustrated by John Held, Jr. 
Y ‘ of aay tne America’s favorite 
arroom ba — — cow unes 
no pallid covery, some Casey Jon Ch 
male Smuggler, allad. of Lydia Pinkham, ete. O80 pp. 
Paperbd. $1.00 
DG930. RUTHLESS RHYMES con SiRAGTL Ess 
H S, & MORE Lata fag nay RH ES. H. Gra- 
ham (Col, D. Streamer). # nny of tongue-in- 
cheek cruel humor, Little wily, 69pp. 61 illus. 
Paperbd. 75¢ 


Dover books on space 

DG66E6. pareseveresy TREATISE ON THE 
LUNAR THEORY, E. W. Brown. Only English book 
to explain in detail 5 approaches to 3 body problem: 
Laplace, Pontecoulant, Hansen, Delaunay, Hill. Also 
other methods. 308pp. Paperbd. $2.0 
DG690. COMPENDIUM OF SPHERICAL AS- 
TRONOMY, S&S. Newcomb. Classic work, one of most 
complete collections of pdgmental formulas, pene 

data. Long a favorite. 462pp. Paperbd. $2.28 


DGé6s9. iarRoeuoTeRY TREATISE of sig DY- 
NAMICAL ASTRONOMY, H. mmer. Con- 
nected, concise exposition of many a a significant 
ies : lunar theory, precession, 
nutation theorems worked out _com- 
pletely. 36 62pp. Paperbd. $2.35 
DG401-3. LES Grthooee peyye..se DE ba 
oe ESTE, H. ‘oincare. Compl 
of [— of_ greatest 


antl o nee on 282pp, 
3 vol. a ae $7.50 


DG563. INTERNAL CONSTITUTION OF THE 
STARS, Sir Arthur emacien. Still fundamental 
treatise. 2nd rev. ed. 422pp. Paperbd. $2.25 
DG413. javRcouenTion TO THE STUDY OF 
STELLAR STRUCTURE, S. Chandrasekhar. Bower. 
ul mathematical aha 4 to examine rigorous 
Sa & of loss of energy, mass, radius a on as 33 
figures. 509pp. Paperbd. $2.7 


= greatest players; history, gs 
Paperbd. 200 





DG659. PRINCIPLES OF STELLAR sean. 
8. > Gneewene 


Liouvill 
with 2 new papers. 323 





arithmetic, even if he has no aptitude whatever for the 
higher forms of mathematics, he will able to multi 
py and divide upon the slide rule when he finishes 
this 

Many now-proficient users of the rule have claimej 
that the first steps were the hardest; once they ware 
mastered, the more advanced erations came with 
surprising ease. For this reason Mr. Merrill’s book i 
a fine introduction for a high school student who i; 
just starting to use the slide rule. Other who 
occasionally work with figures arithmetically, wil wil find 


this book a very useful introduction to a tool that 
can save them hours of time in approximations ang 
estima: 

First (1961) publication. 10 illustrations, showing 


the operation of the slide rule. 78 pretioms, with solp- 
tions at rear. Index. vi+ 36pp. 9% x6%. 
peobeunl, only 60¢ 


DG62. 

a 
DG599. RADIATIVE TRANSFER, S. Chandrass. 
har. Analysis of stellar atmospheres, planetary — 
nation, sky radiation, via powerful, modern 
406pp. Paperbd. $238 


pecss. REALM OF THE NEBULAE, E. Phe om 
Great modern astronomer on nebulae; no_ technical 
background needed. 55 illus. 236pp. Haperbd: $1.50 


DG923. Reunqneny & COSMOGONY, Sir Jama 
Jeans. Last best work of great British scientist, 
covering astrongiy. astrophysics, stellar dyna, 
cosmology, etc. 2nd, 1929 edition. 16 photos. Sh 


poses. »THE SKY AND ITS MYSTERIES, E. A. 

cording intro. to astronomy for layman. Up 
mired lent book,”’ Nature. 56 past way 
hbd. 


DG519. aa OF THE SKY, H. H. Nininger. Bet 
non-technical account of meteorites, by Director d 
Meteorite Museum. 175 illus. ag A 3 ak 


eet. 
to ate, 
5% x 


DG79. 
THALES TO KEPLER, 
study of classical iod, 
open. medieval ideas 

x 8. 


HISTORY OF estTaonony FROM 
J. L. Dreyer. Most detailed 

covering Greeks, P 
, Copernicus, . ASSP, ata 


pesse. A_ SHORT HISTORY OF ASTRONOMY 
FROM EARLIEST TIMES THROUGH THE 19 
Arthur th cover- 


© paperbd. $2.00 


omy Chauvenet. Comprehensive, rigorous cover 
age for Sean aren; 
Altitude, azimuth, parallel of stars; spherical 
nates; solar & sidereal time; more thee #1, ee 
for finding latitude & longitude, od Fol 
of eclipses. 5th revised, corrected ed ar Ms Tate 
Two vol. set, paperbd 


oss7. ASTRONOMY OF STELLAR ENERGY 
RAD DECAY, Martin Johnson. ist part non-techn- 
eal; second part provides mathematigal beckeums 
216pp. Paperbd. $1.50 


pees. a feriee & OPTICAL INSTRUMENTS, 

K. son. Learn how to set up inexpensive 
A. be ? main kinds of _ instruments: 
microscopes, photo lenses, and projectors. Experiments 
for accuracy resolving power, field, etc. 234 il 
224pp. Paperbd. $1.66 
DG464. HOW TO MAKE A TELESCOPE, Jen 
Texereau. Build your own telescope at 1/10th retail 
price. Newtonian 8” es, or £/8, Couder 
mounting basic , ven. All 2 — 
instructions. 260 ae, photos, 2 

C Thbound $4.00 


All books standard 5% x 8” unless otherwise 
indie ated. 


Seti tite adil 
Dept. 378DG, Dover Publications, Inc. 
180 Varick St., N. Y. 14, N. Y. 


Please send me the following books: 
price) 


(number, 


I am enclosing n full payment. 
Payment in full must accompany all Ay ex 
those from libraries or public institutions, 
may be billed. Please print. 


WPT PPR EET TTT TTT 

Peer ree rrr rrr r rr rrr eT. rl 

awed a9.4000006%0 Zone. . .State....++++ 

eee: All Dover books unoconditi 
aranteed. Return: 





able within 10 days for 
Sent: no questions asked. 
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SPACE 


Fluorine for Rockets 


Science News Letter for November 18, 1961 


The hazards of the most energetic of all rocket propel- 
lants have been overcome, leading to rockets with more lifting 
power for future space trips to the moon and planets. 


>» THE HAZARDS of using the most ener- 


getic of all rocket propellants, fluorine, have 


now been overcome, leading to rockets with 
more lifting power for trips to the moon 
and planets. 

Fluorine when mixed with other elements 
becomes fluoride safe for water and tooth- 
paste, but liquid fluorine is dangerous, hard 
to handle and must be kept at minus 306 
degrees Fahrenheit. 

The hazards of handling the propellant 
on the ground and its loading into the 
rocket have been solved, Harold Schmidt 
of Lewis Research Center told Screnct 
SERVICE iN an interview. 

He said the research fluorine has 
also been successfully demonstrated in a 
practical prototype upper-stage engine. The 
hydrogen-fluorine combination is now as 
easy to handle as present combinations of 
propellants, including liquid oxygen and 
RP-1 (mainly kerosene) used in the Atlas 
rocket engines, the F-1 planned for the 
Nova moon rocket, and hydrogen-oxygen 
used in the Centaur rocket engine. 

Fluorine could replace the oxygen in 
rocket upper stages as an oxidizer for the 
liquid fuel, such as hydrogen, increasing 
the payload in some cases 30% to 50%, 
he said. 

This is because fluorine is more “ener- 
getic” than oxygen now used as an oxidizer 
to make the fuel burn. Therefore fluorine 
would need less space proportionally and 
smaller tanks would be needed. 

Another advantage of fluorine is that 
no ignition system is needed to light the 
fuel as is necessary with oxygen. Fluorine 
is hypergolic, which means it burns spon- 
taneously with the fuel. This in turn means 
that a fuel using fluorine can be restarted 
at will 


W ith 


SPACE 


He said Lewis, a National Aeronautics 
and Space Administration research cen- 
ter, has worked with fluorine as an oxi- 
dizer for 12 years and explored it to the 
degree that the upper stage of a rocket 
could now be developed. 

So far, the only solutions in sight for 
moon or planet flights have been either 
enormous rockets, difficult to handle, or 
several smaller rockets sent aloft separately 
and assembled in space for the long haul. 
The assembly or rendezvous technique has 
not even yet been explored. 

Using fluorine for upper stages would 
mean smaller, more efficient rockets for 
moon and planet missions. It could also 
fuel the Centaur engine to go into the 
upper stages of the Saturn, which is sched- 
uled to orbit a manned laboratory around 
the earth, or for the Atlas, which will orbit 
the first U. S. space man. In both cases 
modifications would have to be made, but 
the resulting systems would be capable of 
lifting greater payloads or carrying the 
same payloads farther. 

He said the hydrogen-fluorine combina- 
tion is the most advantageous for sending 
probes to the planet areas beyond Mars. 
With the boosters the United States will 
have during the next five years, greater 
payloads could be put into the major planet 
areas if the upper stages of the rockets are 
oxidized with fluorine. 

To build the rocket stages with fluorine 
as a propellant would require the develop- 
ment of these upper stages since it has 
never been done before, he said. However, 
it would not be more costly than building 
any other new stage of a liquid rocket, and 
it would give space progress the “mostest 
with the quickest.” 

* Science News Letter, 80:331 November 18, 1961 


Testing Space Metals 


> METALS for nuclear-powered spacecraft 
will soon be tested to see how they would 
stand up under the fierce radiation gen- 
erated by the power source. 

The tests will be the first of their kind 
ever made on different alloys of titanium, 
aluminum, and stainless steel at sub-freezing 
temperatures. 

Patrick L. Donoughe, manager of the 
Plum Brook reactor, Sandusky, Ohio, told 
Science Service that testing these metals 
will be the first experiment to be under- 
taken when the reactor goes to its full 
power of 60,000,000 watts. 

He said the reactor, a facility of the 


National Aeronautics and Space Administra- 
tion’s Lewis Research Center, Cleveland, 
will provide a new tool for studying parts 
and materials under conditions similar to 
those anticipated in fully nuclear-powered 
systems for spacecraft. 

Radiation from the reactor will be beamed 
at the metals at minus 430 degrees Fahren- 
heit to see if they would be suitable for 
storage tanks holding liquid hydrogen. 
Liquid hydrogen must be stored at minus 
423 degrees Fahrenheit or less. 

The hydrogen might be used as a pro- 
pellant for spacecraft and kept in a tank 
close to the nuclear power source on board. 


331 


It is not now known which metals would 
stand up under the simultaneous stress of 
the extremely low temperatures and the 
radiation from the power generator. 

The tools needed for the testing are the 
reactor and a big refrigeration system, con- 
sisting of compressor units, expansion en- 
gines and heat exchangers to provide the 
needed low temperatures. 

The reactor will build up power as soon 
as the Atomic Energy Commission inspects 
it during a shut-down period. It has re- 
cently “gone critical,” generating more than 
enough neutrons to sustain the nuclear 
fission process. This marks the end of the 
reactor’s test run since its completion last 
April. 

Future experiments with the Plum Brook 
reactor could include the investigation of 
how much shielding is required to keep 
astronauts safe from nuclear radiation from 
a power source. 

* Science News Letter, 80:331 November 18, 1961 
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10,000 Tons of Dust 
Rain on Earth Daily 


> SOME 10,000 TONS of dust rain down 
on earth daily, scientists report. 

They base this figure on direct measure- 
ments of interplanetary dust particles made 
in the earth’s vicinity from U. S. and Rus- 
sian rockets, satellites and space probes. 

The dust particles were measured from 
the noise they made when striking the 
space vehicles, Drs. C. W. McCracken, 
W. M. Alexander and M. Dubin of the 
National Aeronautics and Space Administra- 
tion, Washington, D. C., report in Nature, 
192:441, 1961. 

* Science News Letter, 80:331 November 18, 1961 





SPACE SATELLITE SIMULATOR— 

Weighs two tons yet moves visibly 

when a fly lands on it. It was built 

by Minneapolis-Honeywell Regula- 

tor Co., Minneapolis, for testing sat- 
ellite guidance systems. 








UNUSUAL BARGAINS Fer 


ik No.—Send Check or M.0.— 


Order by Stoc' 
Satisfaction or Money Back! 





aw, NEW! THERMO-PILE KIT! 
( into Electricity 
n ectricity 
me a, experimenta- 
the exciting field “ 
thermoelectricity. Cupat the heat of a blow torch, 
¢ jet, or even the heat of the sun into slectricity. 
ou receive 20-40” gauge, 6 6” long chromel- ——— 
thermocouples; washer, bolt and nut A TL. By 
flector; other materials for making a thermo-pile; a 
.5-8 V DC motor to run from thermo-pile 
oe you visual demonstration of electricity created) . 
it includes full directions for setting up and experi- 
menting with thermo- 
Stock No. 70,436-Q $15.00 Postpaid 


NEW LOW PRICE 
FLASHLIGHT POINTER 
» ++ Point It Out With 
Projected Arrow 


Ideal for pointing out interesting features on movie 
and slide projection screens. Excellent lecture tool. 
For teacher use on map, etc. Flashlight focuses an 
arrow where you point it. 
Stock No. 60,117-Q 





$5.95 Postpaid 





SCIENCE TREASURE CHESTS 
For Boys—Girls—Adults! 
Science Treasure Chest—Extra- powetel 
magnets, polarizing filters, compass, on 
way-mirror film, prism, diffraction grat. 
ing, and lots of other tems for hundreds 
of thrilling experiments, plus a Ten-Lens 
Kit for making telescopes, microscopes, etc. Full in- 
structions included. 
Stock No. 70,342-Q $5.00 Postpaid 
Science Treasure Chest DeLuxe—Everything in Chest 
above plus exciting additional items for more advanced 
experiments including crystal-growing kit, electric mo- 
tor, molecule models set, first-surface mirrors, and lots 


more, 
Stock No. 70,343-Q $10.00 Postpaid 





NOW... BE YOUR OWN WEATHERMAN! 


WEATHER STATION MARK I 

performs all measurements and com- 

a for professional weather 

orecasts. Rise and fall of fluid in 

Cape Cod Glass show changes in 

barometric pressure. Also compute 

wind and direction, measure 

rainfa e dew point, read 

wet-bulb temperature, etc. Weather 

manual included—clear instructions for calculating 

the Tem eae Pee Index and relative humid- 

iakaebe. ble. Panels and packaging of heavy 
polyster: 


a oa “70,488-0, 15”x6"x8 
E LUXE gevence D MODEL. 
Stock, No. 70,489-Q, 15”x6"x11 2". 


- $9.95 Pstpd. 
MARK Ii 
. $19.95 Pstpd. 





AGES-OLD FOSSIL COLLECTIONS 


, Millions of years old! 3 full sets— 
96 
o. , , 


30 fantastic plant and animal 
fossi. or $3.75. EARTH 
SCIENTIST SET: Dinosaur bone, 
oyster, 

po gg Gg SET? : Brachipod, worm burl, 
fusul: ryozoan, snail and clam. 
ORETACEOUS nor gy BS oyster, sea urchin, 
petrified wood, etc. All three sets for one low price! 
Stock No. 50,344-Q $3.75 Postpaid 


WOODEN SOLID PUZZLES 


12 different puzzles tat, will stimulate 
ability to think and 4 reason. 





geometric form 
assemble, sive a chance for all the fam- 
. young or old, to test skill, patience, 


$3.00 Postpaid 


FREE CATALOG-@Q 
160 Pages! Over 1000 Bargains! 
America’s No. 1 | 4 of cupply fo fr —_—_—_——-- 
Science experimen hobbyists. Com: 
plete line of po Telescope 
bled Tel 
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apes optical instruments, pe and | 
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Request Catalog 
TEACHERS! write for Educational Catalog o-2 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 


SPACE 


> THE SECOND spacecraft for moon and 
| planet exploration is getting set for take 
off, the National Aeronautics and Space Ad 
ministration reported in Washington, D. C. 

The Ranger II is scheduled to go more 
than half a million miles into space before 
it returns and burns up in the earth’s at- 
mosphere. It will be a forerunner for other 
Ranger vehicles that will land an instru- 
ment capsule on the moon to investigate 
moon quakes. 

These and later Rangers will also take 
TV pictures of the moon surface which are 
necessary before man can land on the moon. 

The lunar surface is probably covered 
with dust. It also contains numerous cracks 
and fissures making a landing very dan- 
gerous without exact information about the 
surface features. 

The Ranger II will not be “shot” at the 
moon, however. It will be sent on a long 
orbit into space for the preliminary testing 
needed before actual trips to the moon and 





planets. This includes an attitude stabiliza- 
tion system based on celestial reference (the 
sun and earth), an advanced communi- 
cation system, the development of parts 
able to operate for long periods in space 
and the calibration of solar cells in a space 
environment. 

Ranger II will, like its predecessor Ranger 
I, carry scientific experiments for studying 
cosmic rays, magnetic fields, space radia- 
tion and dust particles. It will also investi- 
gate a suspected comet-like tail of hydrogen 
gas believed trailing along with the earth. 

The experiments were designed by scien- 
tists from the California Institute of Tech- 





nology, Goddard Space Flight Center, Jet 
Propulsion Laboratory, Los Alamos Scien- 
tific Laboratory, Naval Research Laboratory, 
State University of Iowa, and the University 
of Chicago. 
Ranger I was launched on Aug. 23 

the first of a series, but did not achieve its 
scheduled flight path. Instead it went into 


SPACE 
Space Animals Get Gray 
From Radiation of Cells 


> AN EXPLANATION of why animals 
that go up in rockets sometimes develop 
gray hair was given on the basis of cell 
radiation. X-rays are responsible. 

The irradiation is capable of killing or 
inactivating melanocytes, the cells in the 
skin that produce melanin (which includes 
a number of dark brown or black pigments). 

But unexplained is the fact that gray- 
haired persons may begin producing dark 
hairs following exposure to X-rays. It was 
also found that gamma rays (similar to 
X-rays but carrying more energy) can tan 
the skin of mice. 

Drs. Herman B. Chase, William E. Straille 
and Claudette Arsenault of Brown Uni- 
versity, Providence, R. I., reported on the 
graying effect of X-rays to a New York 
Academy of Sciences conference in New 
York. 
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Second Ranger Readied 


a low earth orbit between 105 and 3)? 
miles above the earth. It stayed aloft only 
seven days, providing experimental data of 
the vehicle and many spacecraft subsystems, 

The 675-pound Ranger II vehicle jg 
slightly more than five feet in diameter at 
the base and 11 feet long. In space with 
its solar panels extended to collect energy 
from the sun, Ranger II is 17 feet in 
span and 13 feet long. 
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MUSEUM “HANGAR” 


ASTROPHYSICS 


Endless Life Foreseen 


> OTHER PLANETS capable of support- 
ing life as earth does will occur endlessly 
in the future, a Nobel Prize winner believes. 

Dr. P. A. M. Dirac of St. John’s College, 
Cambridge, contends that habitable planets 
will continue to occur indefinitely and 
therefore the existence of life need never 
end. An opposing view is held by Dr. 
R. H. Dicke of Princeton University, Prince- 
ton, N.J., who believes that habitable planets 
exist in the universe only for a limited 
period of time. The scientists discuss their 
differences in Nature, 192:440, 1961. 

Their differences are based on contrary 
interpretations of three numbers relating to 
the cosmos: the gravitational constant, a 
number determining the age of the universe 
(considered to be at least several billion 
years old) and the number of particles in 
the visible limits of the universe. These 
numbers are related in that the gravitational 
constant is roughly the reciprocal of the age 
of the universe, and the number of particles 
in the universe is roughly the square of the 
number determining the universe’s age. 

Nobelist Dirac believes that these relations 
are not by chance but correspond to some- 
thing fundamental in nature. If the uni- 
verse is now evolving, as many scientists 
believe, then the other two cosmological 
numbers are also changing as time passes. 

Dr. Dicke, on the other hand, believes 
that there is a fundamental relation between 
the gravitational constant and the number 
of particles in the universe, but that the age 
of the universe is independent. Therefore 
the universe would have to be roughly at 
its present state of development for hab- 
itable planets to exist. 
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“There is no decisive argument for decid- 
ing between these assumptions,” Nobelist 
Dirac said in commenting on Dr. Dicke’s 
theories. However, he prefers the one that 
allows the possibility of endless life. 

Dr. Dirac suggests that some day the 
question may be settled by direct observa- 
tion. This would require measuring the 
gravitational constant to an accuracy of one 
part in ten billion, then repeating the meas- 
urement a few years later to see if there 
had been any change. 

The numbers they use for the cosmologi- 
cal constants are: for the gravitational con- 
stant, five times ten raised to the minus 
39th power, or 0.000,000,000,000,000,000,000,- 
000,000,000,000,000,005; for the one deter- 
mining the age of the universe, ten raised 
to the 42nd power, or 1,000,000,000,000,000,- 
000,000,000,000,000,000,000,000,000; and for 
the mass of the universe, ten raised to the 
40th power and squared. 
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TECHNOLOGY 
New Glass Film Technique 
Protects Tiny Diodes 


See Front Cover 


> A PROTECTIVE FILM of glass, only 
one ten-thousandth of an inch thick, can 
now seal microminiature diodes or tran- 
sistors from moisture and _ other 
taminants. 

The diodes shown on the cover of this 
week’s issue are on a greatly magnified 
portion of a small silicon wafer. The eye 
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of a small sewing needle frames one of 
the diodes. 

The Components Division of Interna- 
tional Business Machines Corporation, 
Poughkeepsie, N. Y., developed the tech- 
nique, using intense heat, more than 1,500 
degrees Fahrenheit. 
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ASTRONOMY 
New Evidence Found 
Of Expanding Universe 


> THE UNIVERSE is expanding, then 
collapsing again after a long time, evidence 
from photographs taken with the 200-inch 
telescope atop Mt. Palomar indicate. 

Dr. William A. Baum of Mt. Wilson and 
Palomar Observatories, Pasadena, Calif., 
said that present-day observations are not 
compatible with a steady-state universe in 
which matter is continuously being created. 
The observations were made on very dis- 
tant galaxies belonging to clusters of gal- 
axies, he told the Royal Astronomical So- 
ciety meeting in London. 

The observations are based on the red- 
shift of the light from these galaxies. This 
is the amount the light has shifted toward 
the red end of the spectrum. The red- 
shifts are obtained by measuring each 
galaxy photoelectrically in six colors rang- 
ing from ultraviolet to infrared. 

The largest red-shift.so far observed indi- 
cates that the distant galaxy is receding at 
nearly 44% of the speed of the light, or at 
a speed of 81,840 miles a second. This cluster 
was found by Dr. Rudolph Minkowski of 
the University of California, Berkeley, to 
be in the position of a source emitting radio 
waves. 

Dr. Fred Hoyle of Cambridge University, 
one of the proposers of the steady-state uni- 
verse, pointed out that the problem of the 
age of the universe still remained. One 
difficulty, he said, is that the Milky Way 
galaxy, in which the earth and sun are 
located, is about ten billion years old, 
whereas the age of the galaxy with the 
greatest red-shift so far observed is about 
three billion years. 
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ARCHITECTURE 


“Hangar” Will Shelter 
Old Aircraft Collection 


> LONDON’S Science Museum has pro- 
vided suitable atmosphere in the form of 
a hangar-like structure on top of the main 
building, which is to be the new home of 
the museum’s aeronautical collection. 
Tubular steel arches carry the metal roof, 
made of aluminum inside and copper out- 
side. At the places where the arches pass 
through the glass walls are bellows joints 
of copper designed to take up any expan- 
sion or contraction that might occur. 
Among the famous aircraft to be shown 
will be a full-scale replica of the plane 
flown by the Wright Brothers at Kitty 
Hawk in 1903. The replica was presented 
to the British Museum when it returned 
the original Wright biplane to the Smith- 
sonian Institution some years ago. 
* Science News Letter, 80:333 November 18, 1961 





; 


. 


334 


MEDICINE 





Science News Letrer for November 18, 1961 


Use Cancer Drugs Sooner 


> THE LIVES of thousands of cancer pa- 
tients could be saved or prolonged if drug 
treatment, not pain-killers, were begun 
earlier, Dr. Sidney Farber of Harvard Medi- 
cal School told Sctence Service. 

Summing up the current status of cancer 
treatment and the prospects ahead, Dr. Far- 
ber said it is doubtful whether more than 
10,000 of the 260,000 patients who will die 
of cancer this year will have the benefit of 
cancer chemotherapy. 

Instead of waiting until a patient is about 
to die or has an advanced state of cancer, 
Dr. Farber believes treatment with drugs 
should begin possibly even when the pri- 
mary tumor is surgically removed. 

Dr. Farber, speaking at the second con- 
ference on Experimental Clinical Cancer 
Chemotherapy in Washington, D.C., said 
“sufficient information is now at hand to 
permit research groups, particularly, to cre- 
ate programs designed to see if cancer 
metastases (spreading) can be prevented by 
adding chemotherapy” when the first tumor 
is removed. 

Too many doctors, he said, believe that 
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even when metastases have been demon- 
strated, it is best to wait until the patient 
“gets in trouble.” 

A team approach by the surgeon, the 
radiotherapist and the doctor who is an 
expert in chemotherapy would do much to 
increase the survival rate and total cure of 
those forms of cancer that are today affected 
by chemical agents, Dr. Farber said. 

Cancer centers should be available in 
every large population center to help doctors 
care for their cancer patients, he said. Today 
there are 32 such centers in various parts 
of the country. One would be sufficient for 
the less-populated states, while cities like 
New York and Chicago would need several 
centers to provide information about the 
best modern treatment of cancer. 

Three great directions of research are 
emerging that may eventually control can- 
cer, Dr. Farber said. The largest is the 
search for drugs, the second is concerned 
with viruses and the third with immu- 
nology. 
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Army Advised to Cut Fats 


> THERE IS A LIMIT to the Army trav- 
eling on its stomach. Too many soldiers are 
getting heart attacks, probably from eating 
a high fat diet, the Association of Military 
Surgeons was told in Washington, D. C. 
Changing the military diet to cut fat intake 
was recommended as a possible solution. 

Atherosclerosis, a hardening of the ar- 
teries, is the leading cause of death from 
disease among active personnel in the U. S. 
Army. Although the link with high fat 
diet has not been proved conclusively, the 
evidence is condemning. 

Recent surveys at four Army training 
camps showed that the actual total intake 
of food was well above the minimum daily 
recommended allowance. Fat made up more 
than 40°% of the calories, and nearly half 
was “saturated.” Saturated fat includes but- 
ter, whole milk, cream and conventional 
margarines. Beef, pork, solid shortening and 
chocolate are also on the list. 

The recommendation to cut fat intake 
was made by Col. Weldon J. Walker, chief 
of the department of medicine’s cardiology 
service, Walted Reed General Hospital, Wash- 
ington. He is also a cardiology consultant 
to the U. S. Army Surgeon General. Col- 
laborating on research was Lt. Col. Jacques 
L. Sherman Jr., medical research branch 
chief, U. S. Army Medical Research and De- 
velopment Command, also in Washington. 

The change in diet, which would make 
certain that dietary fat “does not exceed 
35% of the total caloric intake” and that 
a greater proportion should be polyunsat- 
urated fat, “is feasible without impairing 
the palatability of the diet.” 

“The desirability of the recommended 


change,” Col. Walker said, “is supported by 
the best scientific information available at 
the present time.” 

Whether an Army diet of more fish, fowl, 
skim milk and certain margarines would ac- 
tually result in longer lives awaits research. 

It also would demand the cooperation of 
doting mothers and girl friends who add 
to the soldiers’ quota of rich food by mail. 
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Plastic Used for Burns 


> MASS BURN casualties may in the fu- 
ture be treated temporarily with synthetic 
skin substitutes. 

Synthetic skin is advantageous because 
great quantities, stored in sterile condition, 
can be applied as wound coverings, removed 
in stages and replaced later by successive 
skin grafts. 

Dr. William M. Chardack of the Veterans 
Administration Hospital, Buffalo, N. Y., 
told the Associaition of Military Surgeons in 
Washington, D. C., that several children 
with more than 30°% of their body covered 
with third-degree burns had been treated 
with good results using a plastic polymer. 

Sheets of polyvinyl alcohol sponge as well 
as polyurethane foams of varying composi- 
tion have been used. Studies of a number 
of spongy materials are planned to deter- 
mine what is best. 

The thickness of the synthetic skin sheet 
also needs further study before it can have 
widespread application. 

Experience so far would indicate that a 
thin layer about one-seventh of an inch 


thick yields the best results, Dr. Chardack 





said. Heavier coverings apparently permit 
body fluid to accumulate in the pores not 
yet permeated by solid tissue, and could 
cause infection. 

Dr. Chardack and his co-workers had 
previously experimented with animals. They 
found that the uniform flat layer of healing 
tissue remaining after the synthetic material 
was removed made an excellent surface for 
grafting material. 
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Monkeys Made Neurotic 


> MONKEYS with induced neuroses are 
among the unique medical research efforts 
in the Soviet Union reported by Dr. Joe 
M. Blumberg, Colonel, U. S. Marine Corps, 
at the Association of Military Surgeons 
meeting in Washington, D. C. 

The purpose of the Russian experiment is 
to study the effects of these induced ney 
roses on coronary disease and arteriosclerosis, 

To produce an experimental neurosis re. 
quires a high order of emotional stress, 
Dr. Blumberg said. Soviet scientists achieve 
this stress by having two males compete for 
a single female in a single cage. The result: 
three highly neurotic primates. 

Soviet medical research also uses many 
mice and rats as experimental animals in 
exploring treatments for irradiation sick. 
ness. About 40% of animals exposed to 
lethal doses of radiation survived by being 
treated with acetylcholine and adrenalin. 

A large part of the Soviet research ob. 
served by Dr. Blumberg is directed at the 
control of cancer. His impression was that 
the Soviets generally have an active and 
progressive medical program that has ad. 
vanced a great deal in the last 20 years, but 
Soviet medicine still lags behind that of the 
West. 
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MEDICINE ° 
Pregnant Women Found 
Not Prone to Melanoma 


> THE COMMON IDEA that pregnant 
women are more susceptible to a cancer 
generally originating in moles (melanoma) 
is not true. 

In fact, Dr. Lauren P. White of the 
Children’s Cancer Research Foundation, 
Boston, reported that women, in general, 
fare twice as well as men with the same 
illness. 

When melanoma develops, the tumor 
usually begins in a brown or black mole, 
Dr. White said. But such a mole is. not 
usually dangerous in itself, he explained 
The average person will have many 
pigmented moles that never become can- 
cerous. 

The darkening or freckling of the skin 
that may occur after exposure to ultraviolet 
rays is not usually harmful and neither is 
the pigmentation that sometimes accom 
panies pregnancy. 

In fact, Dr. White believes, there is 4 
natural human resistance to malignant 
growth in pigmented areas of the skin, 
although this resistance can be lost under 
certain circumstances. 

* Science News Letter, 80:334 November 18, 1961 
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Warm Earth Man's Doing 


> THE WORLD-WIDE warming of the 
earth’s climate during the last 11,000 years 
was primarily caused by man. 

The widespread use of fires coupled with 
an “exploding” human population resulted 
in large amounts of carbon dioxide being 
released into the atmosphere. The atmos- 
phere, saturated with carbon dioxide, acted 
like a greenhouse by trapping the warmth 
of the sun’s rays and started the warming 
trend evident today. 

“The use of fire and cultivation of the 
soil by primitive man developed simultane- 
sly,” Dr. William Lee Stokes, University 
f Utah scientist at Salt Lake City, told the 
Geological Society of America meeting in 
Cincinnati. “Evidence indicates that primi- 
tive man set fires deliberately and made no 
efforts to put them out or keep them from 
spreading.” 

Disturbance of the organic-rich soil also 
ucelerated the release of carbon dioxide 
nto the air. 

This “agricultural revolution” when man 
changed from hunter and scavenger to the 
tiller of the soil may have caused the warm 
wend, Dr. Stokes said. He noted that the 
population jumped from about five million 
0 more than 86 million between 10,000 
ind 6,000 years ago. 

Huge land areas in Europe, Africa and 
North America frequently burned out of 
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control, releasing more carbon dioxide into 
the air. 

Although many scientists have blamed 
the industrial revolution for the most recent 
warming of the earth’s climate, the s»me 
arguments can also be applied to the older 
and larger climatic change, Dr. Stokes con- 
cluded. 
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Beginning of Life 


> PHOTOSYNTHESIS, one of life’s basic 
processes, began more than 2.7 billion years 
ago in the primeval oceans. 

The same process used by green plants 
to absorb carbon dioxide and give off oxy- 
gen was functioning in tiny algae-like sub- 
stances known as stromatolites. These tiny 
algae, whose fossil records were left in the 
ancient rocks, were the forerunners of the 
complex plants abundant on the earth today. 

Organic evolution, especially on land, was 
severely limited during the earth’s early his- 
tory by damaging ultraviolet radiation from 
the sun. The free oxygen necessary to sus- 
tain life built up gradually, aided by the 
photosynthetic action of millions of tiny 
organisms. 

Growing evidence supports the idea that 
life on earth arose from the chemical evolu- 
tion of non-living organic molecules with 
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READING GLYPHS—Aubrey S. Trik, project architect for the Tikal, 

Guatemala, excavations of the University of Pennsylvania Museum, Phila- 

delphia, measures a glyph in the “Tomb of the Painted Glyphs”. Reading 

from top to bottom the Mayan date of the tomb 9,1,1,10,10,4, corresponds 

to the Christian date March 18, 457 A.D. Skeleton of a priest-ruler and 
the remains of two boys were also found in the tomb. 
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an assist from solar radiation, Dr. P. E. 
Cloud Jr., U.S. Geological Survey scientist, 
told the Geological Society of America meet- 
ing in Cincinnati. 

Ancient seas once covered large portions 
of the cooling earth as much as 3.5 billion 
years ago. Rocks laid down by the seas 
in what is now Africa show that the earth 
had evolved sufficiently to condense enough 
water to form large bodies such as the pres- 
ent seas, Drs. William L. Donn of Brooklyn 
College and Lamont Geological Observatory, 
W. G. Valentine also of Brooklyn College, 
and Bertram Donn of the National Aero- 
nautics and Space Administration’s Goddard 
Space Flight Center in Greenbelt, Md., re- 
ported. 
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INVENTION 
Better Explosive Method 
For Offshore Exploration 


> AN IMPROVED method of exploring 
for oil in offshore areas without killing 
large numbers of fish won patent No. 
3,006,279 for Robert W. Lawrence of 
Wilmington, Del. 

The shock wave from dynamite exploded 
in water during seismic explorations can 
kill large numbers of fish, which is for- 
bidden by fish and game authorities in some 
areas. Although firing black powder in- 
stead of dynamite reduces the fish kill, the 
seismic record obtained is not very satis- 
factory, Mr. Lawrence said. 

He devised a detonating core and a 
sheath of relatively inert material to be 
used in offshore seismic explorations. Pat- 
ent rights were assigned to the Hercules 
Powder Company, also of Wilmington. 

Mr. Lawrence patented a core composi- 
tion preferably consisting of from 50°% to 
95°4 ammonium nitrate and five percent 
to nine percent nitroglycerin. The sheath 
is also of ammonium nitrate but mixed 
with such carbon compounds as paraffin, 
coal or inorganic compounds such as sulfur 
or chalk. 

A method and product for “improving 
the economic value of domestic animals” 
was awarded patent No. 3,006,810. Byron 
M. Shinn of Western Springs, Ill., and 
Emil Kaiser of Chicago assigned rights to 
Armour & Company, also of Chicago. 

Estrogens have been used for many years 
to fatten livestock for market, either by 
implanting or by adding the chemicals to 
the animal feed. The drawback of using 
estrogens such as diethylstilbestrol is that 
all traces must be eliminated from the ani- 
mal before human consumption. 

To solve this problem, Mr. Shinn and 
Mr. Kaiser patented the use of estrogen 
derivatives, such as 4,4’-oxygenated stilbene 
compounds, to promote faster growth and 
increase weight in animals for food. 

An aquarium filter for home use won 
patent No. 3,006,476 for Abby Halpert of 
Brooklyn, N. Y., who assigned rights to 
Halvin Products Co., also of Brooklyn. The 
filter attaches to the side of the aquarium, 
making it easier to remove for replacing 
the filter. 
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PUBLIC HEALTH 


Fear of Genetic Effects 
From Fallout Exaggerated 


> THE GENETIC CONSEQUENCES of 
fallout from nuclear bomb-test explosions 
and the injury and damage that may result 
to unborn generations is of growing public 
concern. 

“But these fears may be exaggerated,” 
Dr. Richard Caldecott, geneticist of the U.S. 
Atomic Energy Commission, told Sctence 
SERVICE. 

“In a long-term study made of a group 
of survivors of the Hiroshima and Nagasaki 
bombings and an unirradiated control group 
of the same age and physical characteristics 
and similar environment, there have been 
no more malformations in the progeny of 
the irradiated group than in those not ex- 
posed to the atomic bombs,” he noted. 

There are two possible reasons for this 
absence of detectable genetic effects, accord- 
ing to Dr. Caldecott. One is that the doses 
of radiation to which the survivors were 
subjected were so low as to result in imper- 
ceptible increases in genetic damage. The 
other is that many of the genetic changes 
that would be induced by irradiation could 
take several generations before they became 
detectable. 

In other words, damage is more likely 
to be detected if both parents carry the 
same gene mutation. In any one generation, 
the probability of mating between those 
carrying the same genetic damage is rela- 
tively small. 

“By far the most mutagenic agents known 
to man are chemicals, not radiation,” Dr. 
Caldecott said. “And in this regard, food 
additives rather than fallout at present levels 
may present a greater danger.” 

The AEC geneticist emphasized that he 
in no way intends to give the impression 
that radiation exposure, even to the ex- 
tremely small levels resulting from present 
fallout, might not have adverse conse- 
quences. 

“However,” he said, “it will be extremely 
difficult to pinpoint malformations in com- 
ing generations to fallout exposure at the 
present level.” 
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PUBLIC HEALTH 


Strontium-90 in U.S. 
May Double Next Spring 


> THE AMOUNT of cancer-causing stron- 
tium-90 on the ground in the United States 
may be doubled by next spring from the 
Russian bomb tests, Dr. Lester Machta of 
the U. S. Weather Bureau told Scrence 
SERVICE. 

“In fact, by 1962 the strontium-90 fallout 
all over the Northern Hemisphere probably 
will have doubled as a result of the current 
series of Soviet tests and the exploded big 
bomb,” he said. The fallout will be heaviest 
in the northern latitudes which include the 
United States, Canada, and northern Europe. 

These estimates are based on the amount 
of fallout that resulted from the 1958 Rus- 
sian atom bomb tests. About 90°, came 


down the following spring. They are also 
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based on Atomic Energy Commission calcu- 
lations that place the fission yield from the 
1958 Soviet bombs at about 50%. 

Despite Soviet claims that the present 
series of bombs tested are “cleaner,” there is, 
as yet, no evidence to show that their fission- 
able yield is less than 50%. 

Despite the large increase in strontium-90 
expected from the Soviet tests, experts in 
Washington still believe levels will be 
within recommended limits. However, in 
order to be able to counteract excessive con- 
tamination that may result, the National 
Advisory Committee on Radiation Safety, 
working with the Public Health Service, 
has set up three subcommittees: one on radi- 
ation surveillance, one on biological effects, 
and the third on control measures that may 
be applied to prevent the spread of radio- 
active contaminants from fallout. 

Some of the control measures under con- 
sideration are liming the soil, diluting 
heavily contaminated milk and water with 
that from less-contaminated areas and stock- 
piling powdered milk. The United King- 
dom has already begun stockpiling pow- 
dered milk. 

Present levels of strontium-90 in food are 
well within the recommended limits, and 
there is no reason now to keep out of the 
diet milk or other calcium-rich foods that 
tend to absorb strontium-90, Public Health 
Service officials emphasized. Less than three 
percent of the strontium-90 from the present 
Russian tests has reached the earth so far. 
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NATURAL RESOURCES 
New Plant for Converting 
Salt Water to Fresh 


> THE SECOND of five plants demon- 
strating how salt or brackish water can be 
turned into drinkable water was dedicated 
by Secretary of the Interior Stewart L. 
Udall at Webster, S. Dak. 

The plant uses an electrodialysis process 
to reduce the salt content of local well 
water from about 1,800 dissolved parts of 
salt per million gallons of water to about 
300 parts per million. It can produce 250,000 
gallons of water per day, more than enough 
to meet the requirements of the Webster 
community, which has - previously used 
brackish water. 

The electrodialysis process uses the prop- 
erty of certain plastic membranes to pass 
only electrically positive particles and of 
other membranes to pass only electrically 
negative particles. When salts are dissolved 
in water, they break up into equal quanti- 
ties of positively charged and negatively 
charged particles that will move in opposite 
directions in an electrical field. 

The first saline water conversion demon- 
stration plant was dedicated June 21 in 
Freeport, Texas. A third plant is nearing 
completion in San Diego, Calif. These, plus 
others being designed for Roswell, N.M., 
and Wrightsville Beach, N.C., will ‘demon. 
strate the engineering, operating and eco 
nomic potentials of the five most promising 
methods for converting sea or brackish 
water to potable water. 
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Poles Have Shifted 
Thousands of Miles 


> THE EARTH’S POLES have shifted 
thousands of miles throughout the earth's 
long history. 

Scientists have now been able to trace 
the location of the North Pole about 
600,000,000 years ago to the South Pacific, 
Since then, it has wandered throughout the 
Pacific Ocean, eventually reaching its pres 
ent position. 

The rivers of the world are the main rea. 
son causing the poles to shift. The spinning 
earth acting like a gyroscope shifts pos: 
tion when it becomes “top-heavy” in cer 
tain areas. 

Rivers wearing down mountainous land 
transfer large masses of weight from one 
area to another. During a period of millions 
of years, the transplanted weight causes the 
poles to shift. 

Periods of upheavals, erosion, and shift 
ing poles have been continually recurring 
throughout the earth’s history, Dr. George 
W. Bain, Amherst College geology profes 
sor, Amherst, Mass., told the Geological 
Society of America meeting in Cincinnati 

The process of erosion is now going on 
in southern Asia where the Indus, Ganges 
and other rivers are wearing away the 
Himalaya Mountains and dumping the load 
of sediments into the nearby seas. This 
shifting weight will eventually shift the 
North Pole deeper into Canadian territory 
bringing the cold Arctic weather to Mont 
real, Quebec and other Canadian cities. 

However, it should cause no great con 
cern in the immediate future for this will 
not happen for quite a few million years. 

© Science News Letter, 80:336 November 18, 196 


TECHNOLOGY 
Escalators in Canada 
For Shellfish Only 


> SHELLFISH are crowding a water exe 
lator in Canada, but they are not voluntary 
riders. The hydraulically operated escala 
tors, under development by the Fisheries 
Research Board of Canada, recently demon 
strated both efficiency and versatility as shell 
fish harvesters by bringing into boats such 
commercially important shellfish as soft-shell 
clams, bar clams, and oysters, 10 to 60 times 
as fast as a man with hand tools. 

The harvesting equipment consists of @ 
scoop that is forced along the sea bottom 
by the boat. In front of the scoop is 4 
manifold with water jets to loosen the 
in which the shells are embedded. The 
conveyor behind the scoop rides the shells 
to the surface and>into the boat. 

The operation of the escalator harvestet 
is limited only by water depths with depths 
of 10 to 12 feet about maximum. 
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MEDICINE 
Germs Killed Quickly 
By New Penicillin 


>» A NEW SYNTHETIC penicillin kills 
“staph” germs about three times faster than 
local treatment such as hot soaks and drain- 
age of the infected area. 

In a study by researchers at the Univer- 
sity of Cincinnati it was found that methi- 
cillin caused the infecting organism, Staphy- 
lococcus aureus, to drop off dramatically in 
an average of five days. It disappeared en- 
tirely in about eight days. 

The drug was administered to 11 patients 
while 10 others received only local treat- 
ment. In patients receiving local treatment 
it took an average of 13 days for the organ- 
isms to decrease and about 23 days to wipe 
them out. 

Drs. Rae E. Hartman, Alfred Lustberg 
and Morton Hamburger, with Judith Carle- 
ton, reported the findings at the First Inter- 
science Conference on Antimicrobial Agents 
and Chemotherapy in New York. 

New powerful antibiotics reportedly cured 
80°, of the staph-infected patients studied 
by Dr. N. Joel Ehrenkranz of the Univer- 
sity of Miami School of Medicine, Coral 
Gables, Fla. 

Dr. Ehrenkranz based his predictions of 
cure on the state of the patient’s health at 
the time of his blood-stream infection with 
staphylococci. The majority of “fair risk 
cases” were cured, 
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MEDICINE 
Breast Enlargement 
Normal in Young Boys 


>» BREAST ENLARGEMENT in healthy, 
adolescent boys need not worry them or 
their parents, a report in the Journal of the 
American Medical Association, 178:449, 
1961, says. 

Such a condition, which has been found 
in 38.79%, of a group of healthy, normal 
Boy Scouts, is no indication of femininity 
but is a temporary, harmless and normal 
phenomenon. Enlarged mammary glands 
will disappear within one or two years and 
no medical treatment is recommended by 
Drs. Martin Nydick, Jesus Bustos and Rulon 
W. Rawson of New York and John H. 
Dale Jr., Port Chester, N. Y., who made the 
three-year study of nearly 2,000 boys age 
10 to 16. 

A large program for sending American 
medical know-how to the whole world at a 
cost of a billion dollars during the next 
decade was recommended by Brig. Gen. 
James H. Forsee, U. S. Army Medical Re- 
search and Development Command, Wash- 
ington, in a special communication to the 
AM.A. He recommends a new foundation 
with private and Governmental support and 
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an initial $100 million to be used in Latin TECHNOLOGY 


America (p. 493). 

More evidence that identical twins suffer 
from the same ills is presented by Drs. 
Lewis M. Schiffer, Matthew Zucker and 
Eugene L. Lozner of Syracuse, N. Y. Two 
79-year-old women, proved by medical tests 
to be identical twins, suffered from six 
identical ailments, among them pernicious 
anemia, partial facial paralysis and benign 
breast tumor (p. 507). 

The American Medical Association’s Com- 
mission on the Cost of Medical Care has 
begun three new research projects aimed 
at developments in providing medical care, 
rate of recovery, prices and expenditures. 
Inquiries will be made in San Joaquin, 
Calif., Washington state and in various 
group program situations (p. 515). 
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ORNITHOLOGY 
Battle Still Going on 
To Save Whooping Cranes 


> THE GOVERNMENT'S fight to pre- 
serve the whooping crane from extinction 
continues unabated even while the threat 
of man’s extinction from a nuclear war 
looms large. 

Ironically, Homo sapiens (man), the spe- 
cies that may destroy itself, is the same that 
almost killed off the whopping whoopers. 

Early in the last century, there were thou- 
sands of the big birds. They pillaged corn 
and consequently were considered fair game 
by the early settlers and tillers of the soil. 
Their size, four feet tall with a seven-foot 
wingspan, and white color made them easy 
targets. By 1916 there were only 14 of the 
great cranes left, and man became con- 

- cerned, 

In 1938, the Federal Government, through 
the U.S. Fish and Wildlife Service of the 
Department of Interior, made a concerted, 
large-scale effort to protect the small flock. 
The efforts have paid off, and the flock of 
rare birds had increased to 36 at the last 
count in 1960. But only 30 of the 36 have 
returned to their winter quarters at the 
Aransas Wildlife Refuge in Texas this fall. 

A search is now going on for the six 
missing birds, and there is a good chance 
that the stragglers may fly in from their 
spring quarters in Canada before severe 
weather sets in. However, the four baby 
cranes which Canadian watchers of the 
whoopers reported seeing at the Canadian 
nesting grounds this year have joined the 
30 adult cranes. 

Besides their threatened extinction, the 
cranes have other characteristics in common 
with Homo sapiens. They mate for life and 
the family group lives in relative privacy 
and harmony. The males dominate the flock 
and are the respective heads of their fami- 
lies. They are always willing to challenge 
real or imagined enemies while the females 
stay at home looking after the young. 

Each year nature lovers and tourists in 
Texas spend $1,000,000 just for the privilege 
of peering at the cranes through a telescope 
mounted on a tower. 

The birds get their name from their loud 
call which sounds like a horn and echoes 
a mile. 
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Problem-Solving Machine 
Learns From Mistakes 


> A LEARNING machine designed to 
tackle baffling problems that cannot be 
solved logically has been developed by 
Raytheon Company, Lexington, Mass. 

Unlike computers, the Cybertron does 
not work from programmed step-by-step 
formulas, but attacks problems for which 
there are no known formulas. The machine 
learns by trial and error, relates new situa- 
tions to past experience, and steadily im- 
proves its skill. 

When the machine makes a mistake, a 
technician “punishes” it by pushing a 
“goof” button, forcing it to reconsider its 
decisions and modify its memory. 

A small Cybertron, the K100, uses 
punched tapes for its learning processes 
and its memory storage. Used in a Depart- 
ment of Defense project on separating true 
target echoes from false radar signals, it 
came up with the necessary information 
for designing an improved filter capable of 
extracting more reliable information from 
radar equipment. 

A larger model, the K200, will be able 
to recognize and type out typical English 
word sounds dictated to it. It is also being 
designed to squeeze spoken messages into 
tiny pulses that can be changed back into 
sound at the receiving end, multiplying by 
ten times the number of messages that can 
be sent simultaneously on one radio band. 
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SPACE 
Canadian Rockets Soon 
To Be Launched in U. S. 


> A SERIES of Canadian rockets are sched- 
uled to be launched at Wallops Island, Va., 
soon. 

Scientists of the Canadian Defence Re- 
search Board will use the National Aero- 
nautics and Space Administration’s launch- 
ing site because a fire largely destroyed the 
rocket range facilities at Fort Churchill, 
Manitoba, earlier this year. 

Twelve Canadian Black Brants developed 
by the Canadian Defence Research Board 
for upper atmosphere research are sched- 
uled for launching. The scientists hope, 
after completing these tests, to have a uni- 
versal vehicle for scientific work—one that 
can carry a 150-pound payload 150 miles 
into space. 

Two Black Brants are to be fired from 
Wallops Island in November, two more 
next February, six in April and two in May. 

The Fort Churchill range for upper at- 
mosphere research was built by the U. S. 
for use during the 1957-58 International 
seophysical Year. Arrangements were sub- 
sequently made for joint Canada-United 
States operation. 

The range will be redesigned and rebuilt 
at a cost of several million dollars. The 
U. S. will probably bear at least 90° of 
the cost. Range operations are expected to 
resume in late 1962 or early 1963. 
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Nature's Fireworks Probed 


The secrets of auroras, or “northern lights,” are being 
uncovered by satellites and human observers to learn how 
the earth and sun interact, Tove Neville reports. 


>» THE EXCITING SECRETS of nature’s 
atomic fireworks, the shimmering “north- 
ern lights” that blaze across the skies at 
night, are now being uncovered by rocket 
probes and human observers. 

These magnificent displays of red, green, 
blue and white light are often seen in the 
United States as luminous arcs across the 
northern sky, with rays beaming upward 
and bright “draperies” spreading to other 
parts of the sky. 

The northern lights, or auroras, are some 
times seen as far south as San Francisco, 
Memphis and Atlanta, and have even been 
observed in Mexico City and Cuba. How- 
ever, they are most likely to be seen at 
about the 53-degree latitude and most fre- 
quently in the middle of the night. The 
Southern Hemisphere also has its auroras, 
for the technicolor displays are associated 
with both the North and South Magnetic 
Poles. 

The light in auroras is believed to be 
produced by streams of hydrogen ions, or 
protons, thrown off from the sun at speeds 
approaching 1,500 miles per second. These 
protons pull electrons with them and some 
eventually reach the earth, where its mag- 


netic field separates the electrons and 
protons. 

This produces one of the radiation belts 
that are detected close to earth. When 


some of the protons enter the earth’s at- 
mosphere, they cause the atmosphere to give 
off the light astronomers call auroras. 

The auroras coincide with solar storms, 
or flares, which occur near the dark areas 
called sunspots. When there is little ac- 
tivity on the sun, only few auroras are 
seen. During times of great sunspot activity, 
auroras may occur night and day for long 
periods. 

The sunspot cycle from one period of 
high activity to the next is about I] years. 
Every time a period of high solar activity 
occurs, astronomers and geophysicists study 
the phenomenon of auroras, trying to con- 
firm their theories or develop new ones. 

The most recent intense study was made 
during the International Geophysical Year 
from July 1, 1957, to Dec. 31, 1958. Sixty- 
six countries gathered data about the vari- 
solar 


ous phenomena connected with ac- 
tivity, and satellite launchings were planned 
to probe the secrets of the sun and earth. 
Thus the IGY ushered in the space age. 

Studies of the northern lights have been 
greatly aided by man-made equipment such 
as tellites, balloons, rockets, cameras, 
radar special radio equipment. In- 
formation about how protons travel from 
the sun to the earth and form the radiation 
belt must be obtained by satellites. 


So far the Injun and Explorer XII satel- 
lites have carried experiments for measur- 
ing protons, and another Injun is scheduled 
to be launched for further studies. Dr. 
James Van Allen of the State University 
of Iowa told Science Service the experi- 
ments are designed to find out if the dump- 
ing of trapped particles in the auroral 
zones comes from the radiation belts al- 
ready discovered or from separate radiation 
belts circling above the poles. 

Drs. G. Sprague and Carl W. Gartlein 
of the IGY World Data Center A at Cornell 
University, Ithaca, N. Y., believe two such 
radiation belts are located 20,000 miles 
above each pole. They expect that auroras 
come down toward earth between these 
and the equatorial belts. 

The scientists said it is known from stu- 
dies of the light of auroras that the protons 
come in during the earlier part of an aurora 
and appear to be gone towards the end. 
The protons (cores of hydrogen atoms) 
produce the red and green light seen at 





Drs. Sprague 
and Gartlein believe a “storage mechanism” 
forms nitrogen molecular bands that give 
off the blue light seen toward the end of 


the beginning of auroras. 


auroras. 
Although instruments show that the blue 
occurs late in auroras, only human observers 
using a blue filter can tell which forms 
have blue light in them because the eye is 
greatly superior to any detection system now 
known. Blue light may be seen in a wide 
glow or in patches. Blue light in the form 
of rays has been seen but the blue color is 
often difficult to see because it blends with 
the green light or is obscured by moonlight, 
which makes haze and mist also look blue, 
Most of the information about auroras 
such as form, location, color and motion 
of the auroral formations comes from 
human observation. No computer or in- 
strument is yet able to do the work of 
humans. A very fast TV tube can take an 
exposure of an aurora in about half a 
minute in one direction. This means that 
a TV picture of the whole sky requires 
about half a mile of graph paper. 
Human observers are also invaluable be 
cause it would be extremely expensive to 
set up auroral tracking stations as close 


ALASKAN AURORA—The break-up of an aurora in Alaska was photo 
graphed during a study by the National Bureau of Standards and th 
University of Alaska. 











oto- 


together as human observers. Therefore a 
program of visual auroral observations was 
made a part of the IGY, and the program 
js still in operation today. 

Drs. Sprague and Gartlein, who correlate 
the material received from observers, have 
plotted more than 10,000 maps from the 
observations received during the 18 months 
of the IGY. Each map covers the time 
near an exact hour. From these maps the 
scientists have been able to determine the 
location of auroras for definite sizes of the 
magnetic storms of which they are a part. 
These are the most accurate descriptions of 
auroral location available anywhere in the 
world. 

Beautiful and awesome as the northern 
lights may be, the magnetic storms asso- 
ciated with them are a major problem in 
world communication. Radio, radar, TV 
and transoceanic telephone connections 
often are partially or completely blacked out 
from these disturbances originating in huge 
solar flares shooting millions of miles into 
space from the sun. 

The disturbances are most severe in high 
latitudes near the Poles, but any detection 
system working at high frequencies is af- 
fected by a large solar storm. Satellites 
within 300 miles of the earth are also af- 
fected, since their orbital periods are re- 
duced due to the expansion of the earth’s 
atmosphere. 

Observers of auroras can contribute 
important information by watching auroral 
effects on radio and TV. The IGY sci- 
entists report that even before an aurora 
begins, radio signals broadcast from the 
Ithaca station at 1620 kilocycles and from 
Washington, D. C. (WWV), at five mega- 
cycles become more difficult or impossible 
to receive, indicating an aurora is present. 
When neither station can be heard, the 
aurora is nearly overhead. 

The scientists say information about such 
radio disturbances from observers may be 
the only warnings they have of auroras on 
cloudy nights or during the day when 
auroras cannot be seen. The interference 
operates on radio signals from the top of 
the AM dial, about 1400 kilocycles, to be- 
tween two and 19 megacycles. 

Magnetic disturbances occurring with 
auroras can also be detected at higher fre- 
quencies from 20 to 40 megacycles and on 
FM radio and TV signals. However, here 
the opposite effect occurs. Because such 
signals generally go in a straight line and 
9 cannot travel beyond the horizon, they 
usually disappear after traveling a short 
distance. But when an aurora occurs, large 
numbers of electrons created in the atmos- 
phere can reflect the signals from great 
distances, and stations unusually far off 
cam be picked up. Signals from nearby sta- 
tions during auroras are not so good, and 
black lines are seen on the TV screen when 
auroras occur. 

Two types of auroras have been ob- 
served, one which does not move but stays 
n Canada and one which moves south and 
lS associated with large magnetic storms. 
As the sunspot activity comes to a minimum 


in 1964-65, large auroras will become very 
rare, 
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Greece and Rome as the roots of what we have 
come to know as science. 


Our Mopern Navy—Joseph L. Howard— 
Van Nostrand, 179 p., photographs, $5.95. De 
scribes the aims, the and weapons of 
the U.S. Navy in the space age. 

Who, How and Where— 
foreword by Sen. Hu 


vessels 


Tue Peace Corps: 
Charles E. Wingenbach, 
bert H. Humphrey—Day, 154 p., $3.50; paper, 
$1.95. About selection, training, work in the 
field and organization of the Peace Corps, 

on EartH—Kai Petersen; 
foreword by Edwin H. Col 
illus., $4.95. General 
view of life as it 


Prenistoric LIFE 
Georg Zappler, Ed., 
bert—Dutton, 163 p., 
principles and panoramic 
evolved, for young people. 
HANDBOOK 
270 p., 


Report WRITER'S Charles E 
Van Hagen—Prentice-Hall, illus., $6.75 
Discusses all phases of report preparation, for 
and administra 


practicing scientists. engineers, 
tors. 

REVISION OF THE UINTATHERES—Walter H 
Wheeler—Peabody Mus., Yale, 93 p., 14 plates 
paper, $2. Geographic and stratigraphic dist: 

bution. taxonomy and morphology of a group 
| of fossil mammals, forebears of the rhinoceros 
| (Cont:nued on page 343) 





TELLS HOW TO SELL YOUR INVENT! 


If you have an invention that you believe has merit, 
write us at once for copy of copyrighted booklet “How 
to Go About Selling Your Invention.’’ We work with 
manufacturers, and booklet reveals present markets 
qualities of a saleable invention, current royalty rates 
being paid by manufacturers. Booklet is FREE,* 
offered to encourage new ideas we might submit t 
manufacturers.Just send name(no drawings please)te 
Kessler Saies Corp., Dept. D-4111, Fremont, Obie 


RADIOMETER 


Balanced four arm 











American made 


vane, in a 3” diameter evacuated 
glass globe, turns upon exposure 
light, any light, even a_ lighted 
match. Highly decorative, interest 


instructive. A com 
We guarantee your 


ing, edueational, 
versation piece. 
to operate. 


$3.00 p.p. 2 for $5.00 pp 
HARRY ROSS Scientific & Lab Apparatus 


61-L Reade St., N.Y. 7, M.¥. 




















| SOMEBODY TO REMEMBER? 


Somebody to whom you want to be especially nice, this Christmas? 


54 Someone young, middle-aged, or older? 
ell A favorite doctor or minister? A retired person? 
a A student in college, in high school? In upper grade school? 
sic A whole family? 
any 

ae Give one or more of these people a 1962 subscription to SCIENCE NEWS LETTER, 
60. to start with the SCIENCE FORECAST issue. 

On- 

EM. Do this, and Science Service will provide AN EXTRA GIFT FROM YOU—a blue box 
us, of science objects will be sent postpaid to each person to whom you present a Science 


em- 


News Letter Christmas Gift subscription. Makes each a DOUBLE gift. 


“SCS, 












ed, These are the Christmas rates: 

r A one-year subscription is $5.50 

"ago 

- EACH ADDITIONAL subscription is $4 

es (a $1.50 savings on each gift 

after the first, and you may add 

De your own one-year RENEWAL subscription 
sof at this money-saving Christmas rate). 


7c 


Hu. No extra charge for postage 











Ys to any point in the world. 
sen; de ee | ei SNS al a i ai NN a SE iB Te 
¢ ‘One double gift for $5.50 | Send direct to me a silver-flecked Christmas Card 
cal | for each gift subscription, so that I may sign it in my 
7 own handwriting and give or mail it personally. 
a | Name _ — cintnncellnsatik 2S 
oq iAND 
| Address | 
Hy! i | Please extend my own subscription one year. Because 
i | City Jone I am ordering one or more GIFTS, I'm to get the $4 
rou | | i 4 | rate on my own renewal subscription, saving me 
eros. | $1.50. 
| State e 
ae ——————— These gifts are from: 
| Two double gifts for $9. 50 (saves $1.50) | 
Hoe 7 j My Name Es i Peet ee 
= | Name - | 
ee | | Address 7 PRE Ee haere een 
wo 
“Ohi | Address__ ata a eaten’ 
7 | ; Cor. Zone, State See Se Ce ee ee eee 
Z., 
vail eo Zone ; = | enclose $ 
— j (_] Bill me after January 10. 
_ State siti dhdienaiad (See special Christmas Rates, above) . 218 : 
con- ‘ 
- Mail to SCIENCE NEWS LETTER, 1719 N Street, N.W., Washington 6, D. C. 
N.Y. 
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- New Ideas and Gadgets -: 


For sources of more information on new things described, send a self-addressed stamped envelope to SCIENCE NEWS LETTER, 1719 N St., N.W., Washington 6 
D.C., and ask for Gadget Bulletin 1118. To receive this Gadget Bulletin without special request each week, remit $1.50 for one year’s subscription, 


$ VACUUM-CUP SOAP HOLDER is a 
thin flexible red, blue or green rubber disk 
with tiny vacuum cups on each surface. 
The cups secure the holder to the side of 
the sink or other convenient place and the 
wet soap is simply pressed against the holder 
where it will remain, even vertically. 

* Science News Letter, 80:342 November 18, 1961 


URETHANE SPONGE has two special 
silicone additives that give it a pore struc- 
ture similar to that of natural sponges. 
Tough but soft, flexible, abrasion resistant 
and highly absorbent, the sponge is prac- 
tical for heavy-duty uses. 

* Science News Letter, 80:342 November 18, 1961 


$6 SLIDE PROJECTOR simulates the con- 
tinuity of movies by letting one slide slowly 
fade away from the screen as another takes 
its place. The remote control unit, which 
has a 12-foot cord, can arrest the “fadeover” 
of the slides at any point to obtain special 
effects. 

® Science News Letter, 80:342 November 18, 1961 


$s HOSE CLAMP TOOL for mechanics 
and repair shops consists of a small steel 
tube, 2% inches long and ¥% inch in diam- 
eter, and a crank that ts screwed into the 
threaded end of the tube. To use the tool, 
shown in the photograph, the ears of the 
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spring-type hose clamp are placed in the 
tube’s 2%-inch-long slot, and by turning the 
crank the ears are pushed apart, releasing 
the spring’s grip around the hose. The hose 
can then be easily removed. 

© Science News Letter, 80:342 November 18, 1961 


fo PORTABLE SAW with an eight-inch 
blade is powered by a compact %-h.p. gas 


WZ Nature Ramblings 


> THE ANCESTOR of today’s Thanks- 
giving table turkey was wild. When the 
first white settlers came to the New World, 
they discovered great flocks of these gleam- 
ing bronze birds. They roamed through 
the woods and swamps of eastern North 
America, feeding on acorns and other nuts. 

The eastern wild turkey and its close 
relatives are native only to North and Cen 
tral America. Because the turkey is a 
strictly American bird, Benjamin Franklin 
wanted it for our national emblem. When 
Congress was looking for an appropriate 
emblem for the Great Seal of the United 
States of America, Franklin proposed the 
turkey. 

Sut after six years of deliberation, Con- 
gress chose the bald eagle. The bird was 
selected because for centuries it had been 

Jered a symbol of power. The people 
ern Mesopotamia had used the 
cagie a standard since 3000 B.C. Later 


the BR ns decorated standards with rep- 

ls. Congress adopted the 

2 gic as the symbol for the Seal in 
“4 

Franklin commented on the selection in 


Wild Turkey 





a letter dated Jan. 20, 1784: 

“IT wish,” he wrote, “the Bald Eagle had 
not been chosen as the Representative of 
our country; he is a bird of bad moral 
Character; like those among Men who live 
by Sharping and Robbing, he is generally 
poor, and often very lousy. 

“The Turkey is a much more respectable 
bird, and withal a true original native of 
America.” 

During the 1930’s there were so few 
wild turkeys left in the United States it 
appeared as if the bird would become ex- 
tinct. 

* Science News Letter, 80:342 November 18, 1961 








engine, thereby eliminating the electric 
cord. Weighing only 11 pounds, the saw 
can be operated in any position. A pull of 
the starting cord puts the saw into operation 
and it uses only a pint of fuel per hour, 

© Science News Letter, 80:342 November 18, 196] 


$ RADIOACTIVE SAMPLE PREPARA. 
TION KIT for nucleonics students is q 
quick, simple method for preparing uniform 
solid radioactive samples. A_ solution js 
filtered by suction through a chimney fun. 
nel. A dry uniform sample 1s. deposited on 
a reusable porous stainless steel filter dig 
and the sample is then ready for counting, 

Science News Letter, 80:342 November 18, 196} 


i DISPOSABLE PILL CUP for hospital; 
is lightweight and inexpensive. The % 
ounce transparent plastic cup has either4 
snap-in, pull tab paper lid, or one with an 
extension card for noting the patients 
name and time for medication. 

© Science News Letter, 80:342 November 18, 196] 


fo AUTOMATIC WATER COOLER small 
enough to fit under the kitchen sink works 
on the same principle as a refrigerator, keep. 
ing the water at 40 degrees. Hooked into 
the cold water line, the cooler has its oun 
spigot which can be placed alongside th 
cold water tap at the sink. 

© Science News Letter, 80:342 November 18, 194 


Ys” You node 


Plastic violins rated better than moderate 
cost wooden violins have been developed 


Multiplexing, a new system of broadcast 
ing, enables FM radio stations to broadcast 
true stereophonic sound over frequencies 
they now use. 


Some species of butterflies in Peru and 
Venezuela have hairs on the abdomen ® 
venomous they cause an eczematous skif 
condition in humans on contact. 


Bone fractures are more common in pe 
sons who live in single-level homes tha 
in those who live in walk-up apartment 
that require more strenuous exercise. 


Laying hens housed in floor pens wit 
freedom to run about produce more egg 
than those kept in cages. 


Propetology, dealing with the individual’ 
innate susceptibility and resistance to disea®, 
has been reported as a new branch of med 
cal science. 

© Science News Letter, 80:342 November 18, 190! 
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Books of the Week 
(Continued from p. 340) 

RockETs AND Your Furure—Stanley Beitler 

Harper, 141 p., illus., $3.50. Informs young 
people about the broad new field of space tech- 
nology 

RocKETS TO THE PLANETS 
Putnam, 48 p., illus., $2.50. 
and imagined space vehicles. 


Erik Bergaust— 
Outline of planned 


ScIENCE IN THE BATHTUB—Rebecca B. Marcus 
—Watts, F., 24 p., illus. by Jo Polseno. $1.50. 
Factual reading for the very young. 

SCIENCE IN THE GARDEN—Rebecca B. 
—Watts, F., 24 p., illus. by Jo Polseno, 
Information for the youngest readers. 


Marcus 
$1.50. 


SimpLe Science Experiments for Boys and 
Girls—Harold Visner and Adelaide Hechtlinger 
—Franklin Pub. Co., 232 p., illus. by Norma 
Chigrinsky, $5. Procedure and explanation of 
210 experiments for ages 9 to 12. 

AND AIR ConpI- 
ANswErs—Stephen 
Walton Minich— 
Handbook for 


STANDARD REFRIGERATION 
TIONING QUESTIONS AND 
Michael Elonka and Quaid 
McGraw, 253 p., illus., $6.95. 
plant maintenance. 

B. J. D. Meeuse 


THe Story oF POLLINATION 


—Ronald, 243 p., illus. by Hilda Kern, $7.50. 
Botanist’s readable account of the many ways 
in which nature attends to flower pollination. 
THe Story oF Your Brain AND NERVES— 
Edith Lucie Weart—Coward-McCann, 63 p., 


illus. by Alan Tompkins, $3. Clear and simple 
description of the intricate communications Sys- 
tem of our bodies. 

TAC: The Story of the Tactical Air Com- 
mand—Leverett G. Richards, foreword by Gen. 
0. P. Weyland—Day, 254 p., $4.50. About the 
various divisions of TAC and the functions of 
its pilots. 

* Science News Letter, 80:340 November 18, 1961 


—Questions— 


MEDICINE—How many cancer patients will 
probably receive the benefit of cancer chemo- 
therapy this year? p. 334. 


SPACE—What are the advantages of fluo- 
rine as @ space propellant? p. 331. 


Photographs: Cover, International Business Ma- 
chines Corporation; p. 3 Minneapolis- 
Honeywell Regulator Co.; p. 333, F. C. 


Livingstone; p. 335, University of Pennsyl- 
vania; p. 338, National Bureau of Standards; 
p. 342, Borroughs Tool and Equipment Corp. 

















MICRO-ADS| 


Equipment, supplies and services of special in- 
terest to scientists, science teachers and students, 


science minded laymen and hobby 





25¢ per word, payable in advance. Closing date 
3 weeks prior to publication (Saturday). | 
SNL, 1719 N St., N.W., Washington 6, D. C. 











mn. 








WVERNMENT SURPLUS RADIOS, AIRCRAFT 





ameras, lenses, snooperscopes. 50 page illustrated 
ttalog 10¢. Meshna, Malden 48, Mass 
LABORATORY SETS. BIOLOG y, “MIC ROSCOPY, 
Mineralogy for students, scientists. Bargain prices 
Ako instruments. Catalogue 25¢. Jaekel Manufac 
uring, 124 West 23rd St New York 11, New 
York 

NEW LIQUID CASTING PLASTIC CLEAR, 
Colors. Embed real flowers, minerals biological speci- 
Nels, delicate instruments, electronic parts. Also 
cold- paling resin and fiberglass for laminating, casting, 
tolding, coating Manual 25¢ Castolite Company, 
Dept. M-130, Woodstock, Illinois 
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BILE 


* STUDENTS, TEACHERS, HOBBYISTS... 


* Now, 42 fascinating experiments with the M Aait- GLO kit Kit 
| 


and demonstrate the phenomenon of 
Experiments in fluorochemistry, mi ee. i 
research, 
stamp collecting 
Observe 


field, in your home and at 
ont eenive an ultra violet black light lamp, socket and 
fluorescent ink, tracer powder and crayon, fluorescent mineral 
specimens, phosphorag dye 

elastic braid. and 2 box 


ments in ultra violet fluorescence 
Black light guaranteed harmless to eyes and skin. 
Send me 


BLACK LIGHT EASTERN CORP. 4 Manhasset Ave. Port Washington, L.!., N.Y. 
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New BLACK LIGHT 


eel 





electronics, crime detection, art, Tnedicine and 
a of a of substances from the 


bottles invisible fluorescent paint, invisible 


ram, fi . fluorescent 

of experiment materials, pen & 

48 page illustrated manual ‘ of 

Unseen World Around Us"’ with 42 a 
and phosphorescence 


kits. (1) Send me further details. 






: "State. aaa ‘Zone... - 
“Only $l. 95 Post Free. Send check or M.0. 





NEW MODEL... All Ball Bearing 
ELECTROSTATIC GENERATORS 


500, ~ VOLTS .. . available in kits 


er 36” high, 14” dia. spherical 

charge ‘collector. re-assembled alum 
la 14” hemispheres, pullers, belt, 
frame, directions ~ say 7.50. 


etc. 
(Other kits to 1,000,000 ¥ 
° eft) se dish, 


%” dia. spheroidal a coll 
110 v. AC. Complete sansa 
$24.95. « Fully py— Ry 


VACUUM _ EQUIPMENT: nnn 
pamps, Diffusion pumps, McLeod gauges, 





Low_priced = equipment. WRITE 
for FREE cata 


—_—, _ 11 
ST. 
BUFFALO 3, N.Y. 








new game from an ancient legend 





Adapted from an ancient legend of the temple of 
Brahma in Mandalay . . . where wise men play with 
ivory discs on ruby needles, the object being to 
rebuild the tower of discs on another needle, 
never placing a larger disc on a smaller one. The 
legend was first translated into a game in 1883 by 
the French mathematician, Edouard Lucas. This is 
a challenging and sophisticated version of the Lucas 
game .. . handsomely executed in stunning Ivory, 
Ruby and Ebony plastic. Gift boxed 


3.98 


Pius 50c Postage 


ORDER FROM 


International House 


peeeney tested and passed 


top power of 


HARRY ROSS 


900 X MICROSCOPE 
$65.00 Transport Extra 


This Japanese microscope has my personal 
guarantee excellence. Construction fea- 
tures are: Height -'s Ibs., 
stage size 3% "x3 %", 
matic objectives Chais” thread ) 
ted Huygens oculars; condenser integral with 
the stage, terhouse stop-control of aperture. Fur- 
nished een plain and concave mirror. Has sturdy 
(rack and pinion) coarse adjustment and fine ad- 
justment. he “‘soul”’ any microscope is _ its 
optics. This microscope will provide excellent defini- 
tion ood Ce He high powers without “‘empty 
magnificati woe and every lens is 
(oy me) Sepeve shipping. 
he = slide used is a Pm wy specimen of 
Trypanosoma in_ bil instrument with 

of 1200X ‘$80.00, “3. Collect. 
Scientific 4 Lab Apparatus 


61-L Reade St., N.Y. 7, N.Y. 





-——EXPLORE THE SKIES!— 


COLOR MAP OF THE NORTHERN HEAVENS: 
30”x34'2”, shows stars to . nitude 5.1. $1.00 
COLOR CHARTS OF THE ON: 2 maps of 
Ist- and last-quarter 737533". 00 
SPLENDORS OF IE SKY: 36-page picture 
booklet designed for the classroom. 50¢ 


Write for free folder N. 
SKY AND TELESCOPE Cambosor sa Mass. 

















1517 Levee St., Dallas 7, Texas 






le 
Tine Organizer “y 


Avoid confusion of scraps of paper . . . lost? 
opportunities . . . forgotten duties and ap- 
pointments. Use the MEMOGENDA. Permits 
constant survey of work ahead . . . results in 
working without strain. Checks out completed 
tasks and builds valuable history of activity. 
Users say they gain more time for living by 
making the best use of their working hours. 
MEMOGENDA is a 96-page book, wire bound 
in a flexible leather-like covering. The right 
hand pages (8 x 11) have numbered lines, 
one for each item. pages are for 
additional memos . . . includes instructions 
for use, an annual reminder, 3-year calendar, 
and active telephone list. 

Price $30 a dozen F.O.B. factory, or send $3 
for sample, postpaid. Full refund if it isn’t 
the best investment you ever made. 


KANO LABORATORIES 


1010 Thompson Lane, Nashville 11, Tenn. 








THE AMERICAN BASIC SCIENCE CLUB 


A Science Course Designed 
with the FUTURE in Mind... ig 


LCost SCIENCE LAB ( 
wee 


f “a 
Cs LIGHT AT 
Reel 


COMPLETE LABORATORY COMES IN 8 KITS, ONE A MONTH. 
vou cer ALL rue Equipment ror ALL THE FOLLOWING 





A/S VIN. 


WN ww lls 
)EEECTRIC 
Owe 


A REAL SCIENCE COURSE 


Developed with World Famous 
SOUTHWEST RESEARCH INSTITUTE 


PHOTOELECTRIC EYE 
Photoelectric Cell, Exciter lamp — 
and Electronic Relay. Everything you 
need to control motors, bells, alarms, 
and do other light beam experiments. 


sand ale Foy ood Pose 


-.. the complete outfit fo fearn to 
receive ond transmit the Morse Code 
. «the first step to a Ham License. 


RADIO SERVICE EQUIPMENT 


All the parts to build your own 





The 8 manuals are expertly written, 
clearly illustrated, excitingly different. 


NO EXPERIENCE NECESSARY 
Complete every project and gain a 
VALUABLE SCIENCE BACKGROUND 


that will ENRICH YOUR LIFE 
- and could SHAPE YOUR FUTURE! 


Radio Signal Tracer and a Probe 
Light Continuity Tester. Both pieces 


are invaluable in radio servicing. 


FHOTOGRAPHY LAB 
Complete dark room A 
Light 


FOR SAFETY, power is provided by an isolation 
transformer that comes with first kit. 


SPECTROSCOPE 


Fascinating optical instrument used 


RADIO RECEIVER 
Three Tube Short Wave (80 Meter) and 
Standard Broadcast Receiver. Sensitive 
Regenerative Circuit uses regulor 115 
volt AC. Complete with Head Set. 


STROBE LIGHT 
A variable pulse neon lamp. 
“Freezes" motion of rapidly vibrat- 
ing or rotating objects for close 
study and checking frequencies, RPM. 


Variable Frequency Oscillator, 
Seonometer and Ripple Tonk. 


SLIDE PROJECTOR 
Takes 16mm and 35mm slides, sharp 
focusing, convection cooled. G.E. 
Projection Lamp included. Also ad- 
aptable as a Projection Microscope. 


ATOMIC RADIATION EXPM. 


DC POWER SUPPLY 
Power Transformer, Vacuum 
Rectifier ond 20-20 mid. 

Filter Circuit. Converts home AC. 
the DC required for Electronic Cirem 


ELECTRONIC EXPERIMENTS © 
Explore functions of vacuum 

and other electronic components 
Build an Electronic Switch—Ampi- 
fier, and other experimental circuits, 


OADCAST rT 
Sends clear tronsmissions of 
code and voice to nearby r 
Can be used with your 
record ployer, or code 


TELESCOPE 
A mounted astronomical Telese 
High quality ground Lenses ¢« 
you to examine details of 
moon's surface and distant obj 


‘ MICROSCOPE 
High an ow power, precis 
ground Lenses, Sobange Light 
Polarizer. able for 
raphy in connection with Photo | 


ATOMIC CLOUD CHAMB 











A variety of projects using Spin- 
pes phe a rig 





to identify and analyze 
by observing the spectrum of their 
flame. Spectrum charts are included. 


VIOLET LAM 
color effects with 


Analyzing Glowing Gase 
s 
ar the SPECTROSCOPE 


PAY 
Ont 


Trouble Shooting with 
the SIGNAL TRACER 


PHOTOMICROGRAPH of a Fly's Wing © 
made with Microscope and Photo Lab | 
(Actual Size 5” diameter) 


A VALUABLE SCIENCE LAB WEW/ 
A Surprise 
“MYSTERY BOX” 
with your 


OGRA 
First Kit! pHot 


porkroom MO 


and other reliable manufacturers. 


Retail value of parts alone is 
over PRT DOUARS. 


MEMBERS ARE Congratulations on the organization of 
ARGUE SRELAE ‘its: They are the be 


I've_made in a jong time 





nvestment 


James A. Carlson 
137 Marose Drive 
Pittsburgh, Pa 


Designing and offering this complete lab 


oratory to the public at such a low pric 








is a notable service to our society. + 
R. M. Helms, Professor of Physics 
East Carolina College, Greenville, N.C 





AMERICAN BASIC SCIENCE CLUB, Inc., 


Radioactive sources included are 
Uranium Ore and Radium. 


HEAT EXPERIMENTS 
Study the Molecular Theory of heat 
using 2 Thermometers, Thermostat, 
3 foot Gas Thermometer and special 


_ Microscope arrangement thot shows 
the effect of Molecular Movement. 


45 


FOR EACH KIT YOU RECEIVE 
(ONE A MONTH FOR 8 MONTHS) 


See illuminated tracks of sp ing 


nuclear particles emanating from 
diocactive Alpha source and 
ious cosmic rays from ovter 


WEATHER STATION = 


Cup Anemometer that 
tronically measures wind 





’ FRE 
ULDER! 


with 


Your Satisfaction or Your Money Back... AND "© 
you may cancel at any time without obligation. 
These “no risk” assurances because we know 


a will be SURPRISED! AMAZED! DELIGHTED! 


EGSEEEE AMERICAN BASIC SCIENCE CLUB a 
501 E. Crockett, 





io 6, Texas Dept. 


Start sending me A.B.S.C.'s “Science Lab” in eight kits, one each month. | - 
If not satisfied on inspection of first kit | may return it for immediate 


refund. (1 choose the plan checked.) 


( ) f enclose $2.00 and will pay $3.45 plus COD postage on arrival 
of each kit. | may cancel unshipped kits at any time. 

( ) 1 enclose $29.60, full payment, Postage Paid, for all 8 kits. | may 
cancel any time and get full refund on unshipped kits. 


CITY _ 


STA 


=e MAIL COUPON TODAY uma 





